Surf Life Saving Australia began in 1907 as the Surf Bather's Association of New South Wales 1 . The organisation has had many names but is currently referred to as Surf Life Saving Australia (SLSA); this name is used throughout for simplicity. Many of the early members of this Association had certificates from the Royal Life Saving Society, branches of which had been formed in Australia (RLSSA) in 1894. In 1910, surf lifesaving established its own awards in New South Wales, finally voting for a formal separation from RLSSA in 1921. A mutual cooperation between the organisations remained, with RLSSA retaining responsibility for all inland waters while SLSA patrolled the surf beaches. Since the RLSSA had replaced the original Silvester 2 method of resuscitation with the Schäfer 3 method before 1907, the Schäfer method was the first adopted by surf lifesavers. This method required the patient to be arranged facedown on the beach. The rescuer would then face towards the patient's head, straddling the patient, and push rhythmically with both hands in the small of the back, expelling air and water. This method was used for over forty years by both SLSA and the RLSSA with limited success.
In 1952, both organisations abandoned the long-established Schäfer method in favour of the improved Holger Nielsen, or 'push-and-pull method' method [4] [5] [6] [7] . This was essentially a modification of the Schäfer method. The patient was still positioned prone with their hands by their head but the operator moved to the head of the patient where expiration was produced by pressure on the upper back. Inspiration was then achieved by raising the patient's elbows; a pattern repeated every six seconds. Rather confusingly, at the same time SLSA also endorsed a modification of the long abandoned Silvester method, known as the Silvester Brosch 4 . While the Holger Nielsen was performed facedown, the Silvester Brosch required the patient to be face up, and some surf lifesaving clubs were recommending both, or even a combination of the two. Just as everyone settled into these resuscitation drills, literature became available suggesting that the indirect methods should be abandoned for direct methods such as mouth-to-mouth or mouth-to-airway resuscitation [8] [9] [10] [11] .
Mouth-to-mouth expired-air resuscitation was not a new concept, but it was one that had never been popular 11, 12 . The early 1950s saw a number of studies attempt to establish the efficacy of the indirect methods of resuscitation [13] [14] [15] [16] , sparking a debate that led James Elam (1918 Elam ( -1995 and Elwyn Brown to suggest that mouth-to-mouth ventilation deserved the same attention 8 . Their first paper on the subject suggested mouth-to-mask ventilation as a way of overcoming the obvious reluctance of people to attempt mouth-to-mouth 8 . Initially interest in this work was confined to the US Army but things escalated after Elam met Peter Safar (1924 Safar ( -2003 in 1956 and they decided to work together 17 . A number of experiments on anaesthetised, paralysed patients and volunteers followed. The papers that resulted were rapidly and favourably received and, by 1959, the Armed Forces, and the American and International Red Cross had changed from manual methods to expired-air ventilation [18] [19] [20] .
By 1958, accumulating evidence relating to the efficacy of the direct methods led the National Superintendent of SLSA, Bob Brydon, to suggest the organisation needed to form State Resuscitation Committees 21, 22 . Later that year the latest developments were outlined in the regular news bulletin 23 , including extracts from a recent medical symposium 10, [24] [25] [26] , information relating to the importance of head position in clearing and maintaining the airway, and the use of a new artificial airway 9 . In particular it mentioned the new method of expired-air resuscitation. The Honorary Medical Officer to SLSA, Victor Coppleson concluded "The mouth-to-mouth method is undoubtedly superior to all these methods… in non-drowning cases, but whether it will be equally efficacious in case of drowning needs very careful study…" 23 The Resuscitation Committee of the Queensland State Centre, formed on 24 November 1958, was to have an important role in the introduction of these techniques to Australian surf lifesaving. The committee, chaired by Jack Dearlove, the State Superintendent, held its first meeting in the Brisbane Postal Institute rooms. The nominated committee members in attendance were Maurie Webb, Jack Spender, Jack McMaster, Earle Smith, Bruce Campbell and Alan Doig. All of these individuals had already contributed greatly to the surf lifesaving scene in Queensland and had a commitment to the improvement of resuscitation practices in the organisation. What they did not know that night was just how far that commitment would carry them. At the beginning of the meeting they were introduced to the new Liaison Officer, Dr Roger Bennett (1921 Bennett ( -1967 . He had been appointed to the committee by the Australian Medical Association (then a branch of the British Medical Association) and seemed quiet and unassuming. He kept his own counsel as the committee ignored "some rather ridiculous literature suggesting a means of resuscitation involving direct physical 'kissing' (for want of a better word)" 21 and continued working their way through their established resuscitation methods and equipment. Finally the new Liaison Officer emerged from the shadows and produced 'a floppy sponge-rubber bag' with which he demonstrated far superior resuscitation. This then allowed him to broach the subject they had all been avoiding: mouth-to-mouth ventilation. They later recorded: "By the time the meeting broke up, the State Centre had the "Mouth-to-mouth bug, the Ambu resuscitator-and Dr Roger Bennett" 21 .
Queensland Surf Lifesaving was extremely fortunate to have Roger Bennett on this committee. A man of diverse interests, he was already very busy. He had travelled to Macquarie Island in 1947, three years after graduation, as the medical officer with the Australian Antarctic Research Expedition. Following that he worked in England, beginning a career in anaesthesia and obtaining the Diploma of Anaesthesia (DA) in 1954 27 . He returned to Brisbane where he contributed to the recognition of specialist anaesthesia in the state. Drawn to medical politics, he served as Honorary Treasurer of the Australian Society of Anaesthetists (ASA) (1956-57), Honorary Secretary (1958) and State Chairman (Queensland, 1961-2). His political career continued with his election as Federal President in 1963 and then, in 1964, Vice President of the World Federation of Societies of Anaesthesiologists, the first Australian to be awarded this position. In 1961 he was awarded the Fellowship of the newly formed Faculty of Anaesthetists at the Royal Australasian College of Surgeons (FFARACS) and subsequently held committee appointments at the College as well. As well as serving as Liaison Officer with SLSA, he was an active member of St John's Ambulance Association.
After the inaugural meeting of the Queensland Resuscitation Committee in late 1958, several meetings were held in 1959 where there was further discussion of the accumulating literature on mouth-to-mouth and practical demonstrations of the Ambu resuscitator 28 ; they also watched a number of instructional films. Towards the end of August, Dr Bennett arranged some practical experience for the committee in the operating theatre at Brisbane General Hospital. Under the supervision of himself and an anaesthetic registrar, Dr Maltby, five members of the committee, Spender, Dearlove, Doig, Smith and McMaster were taught how to insert Guedel airways and ventilate with an Ambu resuscitator. The experience was recorded in great detail in the report to the National Council: "Two patients were worked on, both being elderly males, undergoing cystoscopies. The patients were first given a general anaesthetic of sodium pentothal and immediately prior to examination were administered a curare extract. The latter produced a general muscular spasm, and for a period of some three to five minutes the breathing mechanisms were stopped completely. As the curare effect wore off-the patient's muscles were able to take over more and more of the breathing function-providing that an adequate airway was maintained-but in both cases, natural breathing was not fully restored for a period of some fifteen to twenty minutes" 28 . Before taking the committee into theatre, Dr Bennett had shown them Guedel airways, laryngoscopes and cuffed endotracheal tubes, as well as demonstrating the oxygen delivery equipment. The lessons they learned were immediate. Once the first patient was fully paralysed, the advantages of head tilt, and the difficulty of ventilating a patient without it, were clearly demonstrated. Participants expressed concern that only four to five breaths were given each minute but they were reassured about the benefits of pre-oxygenation in patients undergoing anaesthesia. The relevance of this to resuscitation was apparent to them and raised the issue of whether rescue breaths should be administered to patients prior to bringing them to the beach, an issue that was being hotly debated in surf lifesaving at the time. As the paralysis wore off, participants were taught to insert Guedel airways in both patients "…often repeating the action until it was to the doctor's satisfaction." In the second patient, they were taught ventilation with the Ambu resuscitator after the administration of the curare. Dr Bennett also took advantage of the situation to display the anatomy of the larynx to the committee with a laryngoscope, and clearly demonstrate the way the epiglottis and tongue could create an obstruction.
This demonstration, while of great benefit to the participants, was also helpful to the wider organisation. It was written up in detail by Alan Doig and nationally distributed by the association in their newsletter 28 . Also in this report were the results of their tests on conscious volunteers. They were very thorough in their investigations, training themselves as both patient and operator, and actually performing mouth-tomouth and Ambu bag resuscitation on each other: "…the best results were obtained with those who could release their natural breathing to a fairly shallow level…" 24 .
Finally they reported their experience with the Ambu manikin, then in the early stages of development. "This consisted of a plaster head with a hinged jaw and a washable rubber mouth-piece… connected by plastic tubing to a plastic bag." They found the use of this manikin to be "of inestimable value."
The Royal Life Saving Society in Australia also conducted experiments with the various resuscitation methods, copying experiments performed overseas and making recommendations to their organisation. Although they were a separate organisation, all lifesavers were preparing to come together at an International Convention on Life Saving Techniques in Sydney in March of 1960, jointly sponsored by SLSA, RLSSA, the Post-Graduate Committee in Medicine University of Sydney, Royal Prince Alfred Hospital and Ampol Ltd (an Australian owned petroleum company that supported surf lifesaving) 29 . The anaesthetists conducting these experiments would have discussed their findings-or maybe not. Reportedly experiments were carried out in Geelong Hospital in 1959. These were never officially reported but one of the participants left an unsigned note in the archives of Life Saving Victoria stating that a volunteer life saver had been anaesthetised and paralysed so a group of surf life savers could practise expired-air resuscitation 30 . To date it has not been possible to verify this information. It has been suggested that this may have been the first experiment conducted in Australia but it seems unlikely given the events which took place at Royal Prince Alfred Hospital the same year.
In April and May of 1959, experiments were performed at the Royal Prince Alfred Hospital in Sydney, on ten volunteers over five weekends; two further experiments were conducted as demonstrations at the International Convention in March 1960 31, 32 . Dr Bruce Clifton, an anaesthetist, supervised the experiments, and the President and other members of the RLSSA were also present. The patients were "wired and taped into the most sophisticated life-signs monitoring equipment of the times", anaesthetised, paralysed and subjected to various indirect and direct methods of resuscitation by four experienced resuscitators 31 . When the methods failed to effectively ventilate the patient, the anaesthetist intervened and administered oxygen. It was soon apparent that the various indirect methods were fairly ineffective and that expired-air resuscitation was a marked improvement. Three sets of blood gases were taken at ten-minute intervals on each patient, demonstrating that oxygen saturation was maintained between 95 and 98 per cent with expired air resuscitation 33 . There is no documentation of the oxygen saturation during the manual methods although the official report states "cyanosis was evident within a few minutes, … except when oxygen was passed through the spirometer" 33 .
Although these experiments were conducted in the safety of an operating room under controlled conditions, they were not without consequences. One of the volunteers recalled travelling home in a taxi, wondering why he felt so battered and bruised, "like the loser in a heavy weight boxing match" 31 . It was only later when he watched the Australian Broadcasting Commission (ABC) documentary, screened I June 1959 32 , that he realised the nature of the resuscitation to which he had been subjected. This ABC documentary is still available; grainy black and white footage, complete with dramatic introductory music 34 . It is roughly 15 minutes long and shows a patient being anaesthetised, paralysed and connected to a large spirometer via a taped-on facemask before being subjected to various indirect methods of resuscitation. There is no other apparent monitoring. The patient is Allan Simpson [personal communication, Barry Baker], who, dressed only in swimming trunks, is lying on a blanket on the floor. The indirect methods of resuscitation are carried out by two of the three operators present and the anaesthetist, Dr Bruce Clifton, then performs mouth-to-mouth and mouth-to-airway ventilation while explaining the techniques to the interviewer.
These experiments were documented in the 1968 RLSSA instruction manual. The documentation is comprehensive and scientific, and it seems strange that it was published there and not in the medical literature 33 . They had four clearly stated aims: "1. To gain first hand knowledge of the efficacy of manual and expired air methods of resuscitation.
2. To analyse the effect of the position of the patient's head in selected manual methods.
3. To investigate the reported differences between mouthto-mouth and mouth-to-nose insufflation. 4. To examine the pedagogical problems associated with expired air resuscitation" 33 .
While the ABC documentary shows the experiments they conducted to achieve the first three of these aims, it does not mention the fourth, as only experienced operators were filmed 34 . There is no doubt though that all four objectives were achieved, with the following conclusion later documented in bold: "results obtained by students who had experienced only one 'theoretical' lesson were satisfactory enough to indicate that instructional objections to the expired air methods have no foundation" 33 . During the weeks of these investigations, RLSSA was running two teaching courses at separate locations and "during the fifth day of the study these students were brought to the hospital theatre and asked individually to use the expired air methods on the patients before them" 33 . These individual tests were timed and examined for efficacy and efficiency. 60% of the students were considered satisfactory on the judging criteria (20 seconds to commencement of insufflation). One of the identified problems was a lack of boldness although "two female students surprised observers by taking immediate control of the situation and obtaining results comparable with those of trained operators" 33 . One trained lifesaver and one student were "psychologically unable to cope with the situation involving expired air resuscitation". They concluded from this that indirect methods would still need to be taught, as there would be situations where "contact cannot be made with the patient's face". Overall they concluded that their teaching had been effective. It should be noted that the volunteer 'patients' in this trial were each awarded the British Empire Medal in the New Year Honours List of 1960-61 35 .
These experiments, carried out in April and May of 1959 at the Royal Prince Alfred Hospital, were reported at the International Convention on Life Saving Techniques held in Sydney from March 11-18, 1960 . The convention was organised by the Honorary Medical Officer of SLSA, Dr (later Sir) Victor Coppleson (1893-1965) and the President of SLSA, Mr (later Sir) Adrian Curlewis who also chaired the convention. Five hundred delegates attended, including Peter Safar, and many recommendations resulted which were widely publicised through both SLSA and the RLSSA. Both organisations formally adopted expired-air resuscitation (EAR) in 1960 but retained both the Silvester-Brosch and the Holger Nielsen as the convention had established that, although the Silvester-Brosch provided better lung ventilation, there were circumstances where the Holger-Nielsen may be preferable. All manual methods were finally discontinued in 1969 36 , with RLSSA dropping the Holger Nielsen method in 1963 35 . Both SLSA and RLSSA also adopted the other new technique of closed-chest cardiac massage in 1960, discussed for the first time at the convention earlier that year in Sydney.
The convention did not deter organisations in Australia from conducting further experiments. The anaesthetist, Dr Peter Penn, conducted tests on two volunteers, this time from the police force and the army, at St Vincent's Hospital in Melbourne [personal communication, Ralph Clark]. These men were anaesthetised and paralysed as in previous experiments and the resultant film was used for educational purposes by the RLSSA. Unfortunately no copies of this film can be found. Meanwhile the Resuscitation Committee in Queensland was continuing its research. After the convention, Roger Bennett and Alan Doig travelled overseas to continue discussions with many of the leading researchers in resuscitation. Roger Bennett met with James Elam, Peter Safar, Archer Gordon and Donald Benson while Alan Doig met with Henning Ruben, Holger Hesse and William Kouwenhoven. The rapidly changing environment was summed up in the opening part of their report "The basic feeling drawn from these various discussions is that the advancement of related studies-for the most part completely un-co-ordinated-has been such that information valid at the time of the International Convention in Sydney, must now be re-assessed in light of new experiences, both practical and experimental" 37 . They also noted "It was quite frankly admitted to us that, as no organisations comparable to the Surf Association exist, particularly in the localities of these various authorities our work is the pioneer work in the field." The issue for them was not whether expired air resuscitation worked but how to make it acceptable, how to teach it and how it applied to their work in the surf and on the beach.
They made 20 recommendations in this report; some related to rescue operations but most around training in expired-air methods of resuscitation and the role of the new chest compression method in the protocols of surf lifesaving.
Chest compression was such a new technique they felt it should only be taught as an advanced resuscitation method to be used by experts, not taught to the junior rescuers. The important use of head-tilt to maintain a clear airway was emphasised, as was the use of the lateral recovery position. Among the recommendations was the need for patrollers to have annual chest X-rays, or possibly bi-annual at the beginning and end of the season, to exclude the presence of tuberculosis. This was seen as essential in protecting both the rescuers and the public. Both Bennett and Doig were very conscious of the invaluable experience gained by the committee in the operating theatre, and were concerned about their ability to promote expired-air resuscitation throughout the surf lifesaving association and the wider community [personal communication, Alan Doig]. They used their newly acquired manikin from Ambu to demonstrate the technique but they were aware that there was still some resistance to its adoption. Even an appearance by Alan Doig on the ABC with the manikin did not provide them with reassurance that this technique was acceptable to the wider community. Later it did prove to have been effective as one of the stenographers at the ABC successfully resuscitated a technician who had been electrocuted 38 , but the committee were convinced that live patients as teaching aids were essential. "In ten or fifteen years time, our expired air teachings could have deteriorated unless this core of key instructors is kept actively familiar with the practical performance of the technique on unconscious patients" 39 .
While Dr Bennett had managed to obtain permission to bring his committee into the operating theatre to demonstrate on patients, his more ambitious plan, to teach large numbers of rescuers on anaesthetised volunteers, took longer to arrange. Finally, on 3 December 1960, the first of these two teaching exercises took place at St Andrew's Hospital in Brisbane with two very specific aims: "i. To provide Senior Club members with first hand experience with both methods of rescue breathing, and with the use of the Ambu Resuscitator.
ii. To allow the Resuscitation Committee to gauge the effectiveness of the current teaching methods used by the Surf Life Saving Association". 40 Prior to this day, a training night was held in which the resuscitation techniques to be used at the hospital were discussed in detail and care was taken to make sure they were adhering to the instructions "…as described in the current Association Handbook of Examination and Instruction". Dr Bennett gave a lecture on basic anatomy and various practical work stations then commenced "… 'taking' of the radial and carotid pulses, massage on the Ambu Closed Chest Mannekin, and operation of the Ambu Resuscitator on the Ambu Lung Mannekin." The operation of the Ambu Resuscitator was taught as a two man technique; previous experience had taught them that one person was required to maintain head tilt and the mask seal, while the other operated the bag and, if necessary, the oxygen cylinders. Since the use of the Ambu Resuscitator at an actual rescue would require a second person to arrive with the equipment, this was seen as a realistic teaching technique.
On arrival at the hospital on 3 December, all participating members were required to produce a current (within the season) chest X-ray. Visitors from other hospitals and other members without chest X-rays were allowed to operate the Ambu Resuscitator but were not permitted to perform mouth-to-mouth. The 'patients' were also advised to have another chest X-ray in four to six months.
There were two anaesthetists, Roger Bennett and Tess Brophy (later Cramond), one for each of the two patients, Earle Smith and Alan Doig. The patients arrived fasted and were positioned on the floor of the operating theatre on thin mattresses, attired in swimming trunks and with a light blanket over their legs. They were anaesthetised with thiopentone and pethidine, and contrary to expectations, both patients required 'moderate doses' of the muscle relaxant gallamine to provide optimal demonstration conditions. Dr Bennett supervised the rescue-breathing patient where all participants performed both mouth-tonose and mouth-to-mouth resuscitation. He ensured that the breaths were sufficient and between each method and each participant, he ventilated the patient with oxygen and "the patient's lips were swabbed with Cetavlon". Dr Cramond supervised the Ambu resuscitation and found that little extra ventilation was required between participants. As a precaution, the Ambu bag was connected to an oxygen cylinder set at 5-6 litres/min. The experiments were conducted for over two hours with more than 50 participants. At the conclusion, both men were allowed to regain consciousness in the operating theatre before being transferred to hospital beds. They were discharged three hours later. Both men experienced bruised and ulcerated lips and considerable soreness at the angles of the jaw [personal communication, Alan Doig]; Alan's injuries were more significant as he was the Ambu Resuscitator patient. More participants took part in this stage of the demonstration and they were clearly quite rough with the unfamiliar equipment. The experiments were repeated the following weekend with two other surf committee members, Bruce Campbell and Jack Dearlove, as the volunteer patients and a similar number of participants. The 'patients' injuries after the demonstrations were similar to the previous weekend and their report stated, "It is felt most strongly by the Committee that, on this account, the number of operators to work on any one patient should be drastically reduced for any future displays.
Also it has been suggested by both attending Doctors, that the patients' teeth should be bound by protective tape to minimise lacerations" 40 .
After the demonstration, the participants and the 'patients' were asked for feedback, and a number of conclusions were presented with the written report. Essentially they felt that their current teaching methods had been shown to be adequate and confirmed that the use of the Ambu Resuscitator was more efficient with two people. They recommended that listening for expired air was the best sign of good inflation technique as they noted "…the signs of inflation are in the lower chest, and frequently out of sight of the operator" 21 . They were convinced that these demonstrations on anaesthetised, paralysed patients would need to be repeated every two or three years so that "…each club has at least one active senior member who has had at least this experience with an unconscious patient" 40 .
While many of their recommendations were taken on board, these experiments were never repeated. Indeed, at the conclusion of the two weekends, Tess Cramond was heard to say "Never again" [personal communication, Alan Doig]. Roger Bennet unfortunately died a few years later at the age of only 46. It was later recorded that the experiments "must remain a testimony to the amazing capacity and determination of that delightful personality, Roger Bennett. His desire to serve was never for an instance distracted by the incurable illness which all too soon deprived Queensland of one of its most useful citizens" 21 . For Dr Tess Cramond it was just the beginning of a long involvement in surf lifesaving. She was a member of the Queensland Medical Advisory Committee from 1960 until 1999 and, in 1970, she joined the national Medical Advisory Committee, serving on that committee also until 1999. She held many other positions in the organisation and instituted many procedures for resuscitation and drills for training in her long tenure 41 .
Expired-air resuscitation was introduced to surf life saving in 1960 in a special supplement to the 20 th Edition of the Handbook of Instruction and Examination. The rapid introduction of this revolutionary new technique, and the thorough nature of the research conducted, is a testament to this extraordinary organisation. SLSA has the best published statistics in the world for successful rescues and resuscitation; a success rate attributed to the intensive training regimes and annual updates required of its members 42, 43 .
Expired-air resuscitation has saved many lives. We celebrate the medical personnel responsible for its introduction, we recognise the history of the companies who created equipment and manikins, but there are many nameless, forgotten volunteers who participated in experiments on operating theatre floors around the world to whom we owe a great debt. They placed enormous trust in their medical advisors and demonstrated an extraordinary commitment to the volunteer organisations to which they belong. Many helpful individuals, listed below, have assisted me in the preparation of this article but I would particularly like to acknowledge the cooperation given to me by Alan Doig, and his daughter, Shani. The commitment shown by Alan and his colleagues to surf lifesaving is inspirational and they remain, as stated by their own organisation, "one of, if not the, most useful single group of officials to have joined together as an investigatory surf life saving authority" 21 . In 2013-14, Alan Doig, now Medal of the Order of Australia (OAM), received life membership of SLSA.
